Sphingosine 1-phosphate as a link between blood coagulation and inflammation.
Sphingosine 1-phosphate (S1P) is a multifunctional signaling lipid generated from sphingosine by sphingosine kinases. S1P formation has been shown in numerous cells in the circulation, including platelets, vascular endothelial and smooth muscle cells and monocytes. S1P also exerts multiple effects on these cells, i.e. cell proliferation and migration, activation of proinflammatory signaling pathways and release of additional inflammatory mediators. Similar activities and targets have also been identified for activated clotting factors such as thrombin or the activated factor-X (FXa), suggesting a possible involvement of S1P in thrombus-associated cellular signaling and thrombin-induced inflammatory reactions. Several levels of S1P-mediated, thrombin /FXa-induced signaling have already been identified: regulation of sphingosine kinase expression and activity, stimulation of S1P release from platelets and other cells and, possibly regulation of S1P-receptors on target cells. This review summarizes the current state of knowledge about S1P as a clotting factor-regulated molecular link between blood coagulation and inflammation. It is concluded that S1P might represent an until now underestimated lipid mediator of inflammatory reactions following activation of the clotting system and, in this context, also involved in the development and progression of atherosclerosis.